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INTRODUCTION 
 
This open-file report makes available raw analytical data from laboratory procedures completed to determine the 
age of rock samples collected during geologic mapping of basaltic lava flows in the St. George 30' x 60' 
quadrangle and many 7.5' quadrangles within the 30' x 60' quadrangle.  Table 1 summarizes the results for each 
sample.  Geologic maps completed during about fifteen years of field mapping in the area that depict the various 
lava flows are listed in the References section of this report.  A brief discussion of procedures, comments, 
interpretations, and cautions for a few samples is provided below.  This laboratory report was prepared by the 
U.S. Geological Survey (USGS) Geochronology Laboratory in Denver, Colorado. These ages were funded or 
partially funded by the Utah Geological Survey (UGS), USGS, and National Park Service, with most funding 
provided through the National Cooperative Geologic Mapping Program, STATEMAP component (various 
grants).  These data are highly technical in nature and proper interpretation requires considerable training in the 
applicable geochronologic techniques.   
 
The data and methods are available at http://geology.utah.gov/online/analytical_data.htm. 
 
 

DATA AND DISCUSSION 
 

Table 1 lists samples and names of basaltic flows from which the samples were collected, plateau and isochron 
ages obtained by the USGS lab, methods, location information in latitude and longitude, and USGS 7.5' 
quadrangle where the sample was collected.   
 
All of these isotopic ages are reported in Biek and others (2009, 2010).  Geochemical analyses on most of these 
samples and on other samples collected from the same flows are contained in Biek and Ehler (2007).  In addition, 
some age and geochemical analyses have been reported and discussed in 7.5' quadrangle geologic map reports 
published by the UGS and listed in the References section below.  However, it is important to note that some of 
this mapping was completed before these age analyses were completed and therefore some map units, names, 
and interpretations may have changed.  The geologic map of the 30' x 60' quadrangle (Biek and others, 2009, 
2010) is our latest major publication that synthesizes our mapping and interpretation of these units and this data.   
 
The following notes are short comments made by the USGS lab during a phone discussion on March 31, 2005, 
with additional comments by UGS geologists.  These comments have not been verified for accuracy or 
completeness.   
 
General comment: 
The USGS lab prefers to use the plateau age as the primary age, and the isochron as the supporting or confirming 
(or red flag) age to help interpret the plateau age.  But the most reliable age is not always clear cut—all of the 
analyses are data that require interpretation.  The isochron age is derived by synthesizing and plotting all the data 
on one line with a calculated standard deviation.  It may look like tighter data on paper because of the much 
smaller error range, but that can be misleading.  The USGS lab routinely calculates a larger standard deviation 
than other geochronology labs.  It also tends to weigh the step-heating plateaus evenly; since plateaus include 
several steps, a couple of steps with high error bars may skew all results or make standard deviations a bit too 
broad. The lab also records raw data rather than synthesizing it as other labs often do.  It follows this 
conservative approach to avoid obscuring problems that may exist in the data. 
 
Comments on samples: 
Sample VR41-08 (Gould Wash flow) 420 ± 210 ka pl; 420 ± 5 ka iso.  The plateau age has a large error, 
probably due to excess argon.  A separate UGS sample run by New Mexico Geochronology Laboratory yielded 
an age of 278 ± 0.0183 (Biek and others, 2009, 2010).  The USGS suspects excess argon or another problem in 
the rock that would affect both results from both labs.  A new sample should be analyzed.   
 
VR42-03 (Grass Valley flow) 1.09 ± 0.09 ka pl; 0.96 ± 0.03 ka iso.  This sample had excess argon and is 
probably younger.    
 

http://geology.utah.gov/online/analytical_data.htm
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VY8301-6 (Central West flow) 920 ± 70 ka pl; 930 ± 0.022 ka iso.  A separate UGS sample run by the New 
Mexico Geochronology Laboratory yielded an age of 1.77 ± 0.09 Ma (Biek and others, 2009, 2010).  The data 
appear good for both samples.  All ages for this flow should be viewed with caution until this discrepancy is 
resolved. 
 
VR40-02 (Santa Clara flow) 120 ± 60 ka pl; 89 ± 25 ka iso.  This flow is so young that these ages can only be 
considered maximums; don't put much weight on these numbers.  Separate 14C dating of a charcoal wood 
fragment under the flow yielded an age of 32,600 ± 300 calendar years B.P. (27,270 ± 250 14C yr B.P.), and 
optically stimulated luminescence (OSL) dating of the soil around the charcoal yielded an age of about 40,000 
calendar years B.P. (Willis and others, 2006; Willis and Hayden, in press).  When these ages are considered 
together with setting, geomorphic relief, and weathering, this flow is probably around 33,000 years old.  
 
VR41-02; VR41-03; ZP1501 (three samples of Crater Hill flow) 310 ± 70 ka pl, 298 ± 32 ka iso; 320 ± 130 ka 
pl, 294 ± 18 ka iso; 280 ± 80 ka pl, 228 ± 40 ka iso, respectively.  The USGS lab felt confident about these ages 
but noted that it is a very young flow that is near the limits of reliable dating due to very little 39Ar.  A separate 
analysis of ZP1501 by the New Mexico Geochronology Lab yielded an age of 100 ± 0.08 ka (Biek and others, 
2009, 2010).  Separate OSL dating of sediments deposited in a lake impounded where the basalt flow dammed a 
canyon yielded ages of 125 to 115 ka (Hamilton and Rittenour, in preparation), supporting the younger age.    
 

 
DISCLAIMER 

 
This open-file release is intended as a data repository for information gathered in support of various UGS 
projects.  The data are presented as received from the U.S. Geological Survey Geochronology Laboratory and do 
not necessarily conform to UGS technical, editorial, or policy standards; this should be considered by an 
individual or group planning to take action based on the contents of this report.  The Utah Department of Natural 
Resources, Utah Geological Survey, makes no warranty, expressed or implied, regarding the suitability of this 
product for a particular use.  The Utah Department of Natural Resources, Utah Geological Survey, shall not be 
liable under any circumstances for any direct, indirect, special, incidental, or consequential damages with respect 
to claims by users of this product.  Comments and data do not necessarily represent the views or opinions of the 
U.S. Government or its employees. 
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Flow UGS sample              
number

40Ar/39Ar plateau 
age (Ma)

40Ar/39Ar isochron 
age (Ma)

Mineral Lab Used 7.5' Quadrangle Longitude Latitude 

Gunlock - Dameron Valley north VR40-01 1.61 + 0.07 nd Whole rock USGS Shivwits -113.7744 37.2381
Santa Clara VR40-02 0.120 + 0.06* 0.089 + 0.025? Whole rock USGS White Hills -113.6361 37.1167
Twin Peaks (West Black Ridge) VR40-04 2.34 + 0.02 nd Whole rock USGS St. George -113.5991 37.1129
Cedar Bench (Airport) VR40-05 1.23 + 0.01 nd Whole rock USGS St. George -113.5940 37.1047
Lava Ridge (Middleton Black Ridge) VR40-06 1.41 + 0.01 nd Whole rock USGS St. George -113.5510 37.1121
Washington VR40-07 0.98 + 0.02 nd Whole rock USGS Harrisburg Junction -113.4718 37.1378
Twin Peaks VR40-10 2.43 + 0.02 nd Whole rock USGS Washington -113.5664 37.2224
Cedar Bench VR40-11 1.23 + 0.01 nd Whole rock USGS Washington -113.5697 37.1592
Twin Peaks (T-Bone Hill) VR40-12 2.37 + 0.02 nd Whole rock USGS Washington -113.5687 37.1425
Lava Point VR41-01c 1.06 + 0.01 nd Whole rock USGS Virgin -113.1468 37.2113
Crater Hill VR41-02 0.310 + 0.070 0.298 + 0.032 Whole rock     USGS Springdale West -113.0834 37.1746
Crater Hill VR41-03 0.320 + 0.130 0.294 + 0.018? Whole rock USGS Springdale West -113.0848 37.1802
Ivans Knoll VR41-06 1.06 + 0.16 0.937 + 0.006? Whole rock USGS Hurricane -113.2971 37.1284
Gould Wash VR41-08 0.420 + 0.210 0.420 + 0.05 Whole rock USGS Little Creek Mountain -113.2491 37.1258
Grass Valley VR42-03 1.09 + 0.09 0.966 + 0.030 Whole rock USGS The Divide -113.3244 37.0747
Cedar Bench (Snow Canyon Overlook) VR42-08 1.16 + 0.03 nd Whole rock USGS Santa Clara -113.6314 37.2195
Big Sand VR42-09 1.13 + 0.05 1.111 + 0.007 Whole rock  USGS Santa Clara -113.6103 37.1631
Little Creek Peak VR43-01 1.44 + 0.04 nd Whole rock USGS The Guardian Angels -113.0727 37.3556
Baker Dam VY8301-1  0.690 + 0.140 0.686 + 0.022  Whole rock   USGS    Veyo      -113.6933 37.3330
Baker Dam VY8301-3 0.670 + 0.040 nd Whole rock USGS Veyo -113.6701 37.3484
Gunlock - Dameron Valley north VY8301-10 1.65 + 0.02 1.67 + 0.04? Whole rock USGS Veyo -113.6664 37.3245
Aqueduct Hill VY8301-4 2.05 + 0.01 2.02 + 0.01 Whole rock USGS Veyo -113.6719 37.3504
Cinder cone NE of Veyo VY8301-5 0.650 + 0.08 0.614 + 0.04 Whole rock USGS Veyo -113.6765 37.3473
Central West VY8301-6 0.920 + 0.070 0.930 + 0.022? Feldspar USGS Veyo -113.6617 37.3721
Magotsu Creek VY8301-7 1.00 + 0.09 0.994 + 0.023 Whole rock USGS Veyo -113.6856 37.3671
Crater Hill ZP1501 0.280 + 0.080 0.228 + 0.040? Whole rock USGS Springdale West -113.1057 37.2116

NOTES:
VR and ZP samples collected Mar 18-20, 1997
VY samples collected Aug 3, 2001
Age uncertainty = 2 standard deviations
? = preliminary number
Whole rock means groundmass concentrate
Isochron ages not available for some samples

nd - no data 
Latitude and longitude based on NAD27

Table 1.  40Ar/39Ar Samples, Ages, Locations, and Flow Names, UGS-USGS Project, St. George 30' x 60' Quadrangle Area
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